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Description

This invention relates to a temperature compen-
sated pressure or deflection sensitive activation of a
switch in a Steering wheel assembly of a motor vehicle,
particularly to a temperature compensated pressure or
deflection sensitive activation of a horn switch in an air-
bag containing steering wheel assembly in a motor
vehicle.

This invention relates to a horn actuator incorpo-
rated in an airbag unit which is mounted in a steering
wheel of a motor vehicle, and more particularly to such
an actuator in the form of a pressure or deflection sen-
sitive switch which is provided with temperature com-
pensation.

With the advent of the airbag, steering wheels
became the most convenient location for mounting a
driver's side airbag. Most often the airbag is mounted in
the hub of the steering wheel. Since the steering wheel
had also been a convenient location for other controls
such as horn switches, the incorporation of airbag units
within the steering wheel initially required the hardware
for horn actuation to be moved from the center to small
buttons on the steering wheel spokes. Since drivers are
used to and feel more comfortable with the horn switch
more centrally located on the steering wheel, technol-
ogy has turned to attempting to put the horn actuation
function back in the center of the steering wheel.

One approach is to incorporate some form of pres-
sure or deflection sensitive switch in the airbag cover at
the hub of the steering wheel which, when deflected,
actuates the horn.

DE-A-4317737 discloses a pressure-sensitive horn
switch assembly comprising a cover with inner and
outer members of plastics material such as PET, with a
switch between the inner and outer members which is
actuated by pressure on the outer member. Among the
problems with this approach is that as the cover
changes temperature, the force required to activate the
horn changes. This change is due to the changes in
stiffness of the plastic cover itself with temperature. The
lack of consistency in the horn blowing function could
frustrate the vehicle operator and in some cases might
cause an accident if the operator fails to actuate the
horn as quickly as required due to different force actua-
tion requirements.

The present invention consists in a pressure acti-
vated switch assembly positionable in a steering wheel
of a motor vehicle, comprising:

a cover mountable on the steering wheel of the
motor vehicle; and
a sensor mounted on said cover, said sensor hav-
ing means for generating a signal indicative of pres-
sure exerted to cause deflection of said cover;
characterised in that a temperature sensing
device is associated with said cover for generating
a signal indicative of temperature of the cover; and
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means are provided for receiving said signals and
controlling an activation pressure on said sensor
required to activate said sensor based on the signal
indicative of the temperature of said cover to com-
pensate for changes in the cover stiffness due to
temperature changes of said cover.

This arrangement can provide a consistent horn
actuation force regardless of the temperature of the
cover to which the actuator is attached.

In carrying out this invention in one illustrative
embodiment thereof a temperature compensated air-
bag horn switch assembly, which includes a pressure or
deflection sensitive switch positioned for actuation of a
horn in the steering wheel of a motor vehicle, is pro-
vided in the cover housing of an airbag module. The air-
bag module cover carries the pressure or deflection
sensitive switch which generates a signal when the
switch is actuated by deflection of the cover. A tempera-
ture sensing device associated with the cover generates
a signal indicative of the cover temperature.

The invention, together with further objects, advan-
tages, aspects and features thereof, will be more clearly
understood from the following description taken in con-
nection with the accompanying drawings.

FIG. 1 is an idealized cross-sectional view of the
airbag horn switch with temperature compensation in
accordance with the present invention illustrating the
steering wheel and steering column in phantom.

FIG. 2 is a circuit diagram of a typical temperature
sensing circuit which may be utilized in the airbag horn
system of FIG. 1.

FIG. 3 is a block diagram illustrating the operation
of the temperature compensated airbag horn switch
assembly in accordance with the present invention.

FIG. 4 is a block circuit diagram illustrating another
embodiment of the present invention.

Referring now to FIG. 1, an airbag horn switch
assembly, referred to generally with the reference
numeral 10, is mounted on the hub of a steering wheel
12 (in phantom) on a steering column 14 (in phantom)
of a motor vehicle.

The airbag horn switch assembly 10 includes an
airbag cover 16 having an outer surface 18 and an inner
surface 20. The airbag cover 16 has a tear line (not
shown) which is adopted to open on the deployment of
an airbag 22 housed within a housing 25 mounted in the
hub of the steering column 14 and the steering wheel
12. The housing 25 also contains an inflator 24 for the
airbag 22. The airbag 22 is operably connected about
the inflator 24 to receive gas emanating from the inflator
24 when the inflator is activated.

In accordance with the present invention, a pres-
sure or deflection sensitive sensor 26 is mounted on the
inner surface 20 of the airbag cover 16. The outer or
upper surface 18 of the cover 16 is deflected to activate
the pressure or deflection sensitive sensor or switch 26.
The sensor 26 may be mounted to the inner surface 20
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of the cover 16 by any suitable means such as embed-
ding, molding, heat staking, and the like, which insures
that when the cover 16 separates on the deployment of
the airbag 22 that the sensor 26 will not be dislodged
and fly out with the inflated airbag. Several types of sen-
sors may be employed such as piezoelectric, resistance
pressure, resistance deflection, strain gauges, and the
like. The function of the sensor 26 is simple, namely, as
the plastic cover 16 has a force applied by the driver on
the outer surface 18 of the cover 16, such force or
deflection activates the switch or sensor 26 generating
some form of analog deflection signal. Accordingly, the
sensor or switch 26 is activated when the driver pushes
or applies a force to the cover 16 with the cover reacting
to the force. However, the reaction of the cover 16 and
ultimately the sensor 26 is temperature dependent. The
colder the plastic cover 16, the more force is required to
deflect the cover and actuate the sensor 26.

To address the dependency of the cover 16 on tem-
perature, a temperature sensing device 28 is connected
to a temperature sensing circuit 30 which is part of the
sensor activation circuit provided in the steering column
housing 25, with the temperature sensing device 28
coupled to the cover 16 for detecting the temperature
thereof. The function of the temperature sensing device
28, such as a thermistor, is to measure the temperature
of the cover in proximity to the horn actuation area on
the outer surface 18 of the cover 16. The pressure or
deflection sensitive sensor 26 is mounted in proximity to
the horn actuation area on the inner surface 20 of the
cover 16 along with the temperature sensing device 28.

FIG. 2 illustrates a typical temperature sensing cir-
cuit incorporating a thermistor 28 placed on the inner
surface 20 of the cover 16 such that the thermistor will
sense changes in the cover temperature. The circuit
includes a thermistor 28 connected in series with a volt-
age dividing resistor 32 between a positive source of
voltage 31 and ground 33. Voltage output terminals 34
are connected across the voltage dividing resistor 32.
As the temperature increases or decreases, the output
voltage across terminals 34 increases or decreases.
This change in voltage is sensed and is used in turn to
increase or decrease the horn actuation pressure or
deflection requirement correspondingly.

Referring now to FIG. 3, analog sensor signals gen-
erated by the temperature sensing device 28 and the
horn switch deflection sensing device 26 are fed to an
analog/digital (A/D) converter 36 which is usually inte-
grated into an automotive diagnostic unit microproces-
sor 38. The analog temperature and analog deflection
signals are multiplexed one at a time through the A/D
converter 36 into the microprocessor 38. Based on a
customer definable algorithm which is programmed into
the microprocessor 38, the microprocessor evaluates
and compares the two signals to determine if the deflec-
tion of the cover surface 18 is sufficient, when compen-
sating for change in cover stiffness due to temperature
change of the cover surface 18, to actuate a horn 40. An
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independent microprocessor may also be employed
which may process the analog signals directly from the
sensors.

In the embodiment illustrated in FIG. 4, a micro-
processor is not required. In this embodiment, the tem-
perature sensor 28 and the deflection sensor 26 are
connected in circuit between a source of potential 42
and a voltage divider resistor 44. The resistor 44 is cou-
pled to a switching amplifier 46 which is level sensitive
for actuating a horn 40.

The temperature sensor 28 operates in a manner
whereby, as the temperature of the cover rises and is
sensed by the temperature sensor, the resistance of
said sensor will decrease. Also, as the temperature of
the cover drops and is sensed by the temperature sen-
sor 28, the resistance of said sensor increases. For the
deflection sensor 26, when the temperature of the cover
rises at a given exerted force, the deflection of the cover
increases and the resistance of the deflection sensor
increases. Conversely, when the temperature of the
cover decreases and the cover becomes stiffer, the
deflection at said given exerted force causes less
deflection of the cover and the resistance of the deflec-
tion sensor 26 decreases. Thus, it will be appreciated
that the two sensors 26 and 28 are set to counteract
each other so that the total resistance of the two sen-
sors combined remains constant with temperature
changes of the cover. The circuit of FIG. 4 thus provides
a constant resistance measured across sensors 26 and
28 for a given force input. This constant resistance is
used in a voltage divider circuit taken off voltage divider
resistor 44 to modify the voltage that actuates the horn
40. In this manner the invention permits the force
required to actuate the horn to remain constant at vari-
ous temperatures.

In operation, assuming that a constant force is
being applied to the horn switch, at room temperature,
the cover deflects a predictable amount in reaction to
the constant force being applied. This is a result of the
bending resistance of the cover at room temperature.
The deflection sensor 26 will exhibit a resistance value
related directly to the cover deflection. Thus, if the tem-
perature is constant, the deflection is constant and so is
the resistance of the deflection sensor 26.

If the temperature of the cover then drops, the
resistance of the temperature sensor 26 increases thus
requiring less resistance from the deflection sensor 26
and thereby requiring less deflection of the cover to
actuate the horn. Thus, the same force, although pro-
ducing less deflection of the cover, will still act to actuate
operation of the horn 40 due to the increase of the
resistance of temperature sensor 28 with the drop in
temperature of the cover. Therefore, the same force on
the cover will produce a total circuit resistance that
remains constant for a given force input despite varia-
tions in temperature of the cover and thus will result in
actuation of the horn at a specified exerted force
because of the temperature compensated resistance
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produced by temperature sensor 28.

Accordingly, the present invention adds a tempera-
ture sensing device that in effect adjusts the amount of
cover surface 18 deflection required to compensate for
changes in the stiffness of the plastic airbag cover 16
due to changes in temperature. The temperature sens-
ing device, such as the thermistor 28, is thus interro-
gated and adjustments are made in the microprocessor
or circuit to compensate for the cover stiffness due to
temperature. Thus, the purpose of the present invention
is to maintain horn actuation force in a consistent man-
ner regardless of temperature. Thus, whether the vehi-
cle is driven in freezing temperatures before the interior
of the car warms up or the motor vehicle is being driven
in the tropics, the pressure required to activate the horn
can remain essentially unchanged.

While the invention has been described in connec-
tion with temperature compensated pressure or deflec-
tion switch activation of a horn, it will be appreciated that
this invention has applicability to provide for compen-
sated pressure or deflection activation of a switch for
any purpose in a motor vehicle steering wheel assem-
bly.

Claims

1. Apressure activated switch assembly (10) position-
able in a steering wheel (12) of a motor vehicle,
comprising:

a cover (16) mountable on the steering wheel
of the motor vehicle; and
a sensor (26) mounted on said cover, said sen-
sor having means for generating a signal indic-
ative of pressure exerted to cause deflection of
said cover;

characterised in that a temperature
sensing device (28) is associated with said
cover for generating a signal indicative of tem-
perature of the cover; and
means (30)are provided for receiving said sig-
nals and controlling an activation pressure on
said sensor required to activate said sensor
based on the signal indicative of the tempera-
ture of said cover to compensate for changes in
the cover stiffness due to temperature changes
of said cover.

2. A switch assembly as claimed in claim 1 wherein
said cover (16) has an actuation area having a front
surface (18) and a rear surface (20) with said sen-
sor (26) being mounted on said rear surface of said
actuation area of said cover.

3. A switch assembly as claimed in claim 2 wherein
said temperature sensing device (28) is positioned
in said actuation area of said cover (16) for measur-
ing the temperature of said cover.
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4. A switch assembly as claimed in any preceding
claim wherein said temperature sensing device (28)
is a thermistor.

5. A switch assembly as claimed in any preceding
claim wherein the sensor (26) is a pressure sensi-
tive sensor.

6. A switch assembly as claimed in any one of claims
1 1o 4 wherein the sensor (26) is a deflection sensi-
tive sensor.

7. A pressure actuated horn switch assembly as
claimed in claim 1 wherein said means for control-
ling said activation pressure includes means for
coupling said sensor and said temperature sensing
device in a circuit for generating an output voltage
which is a function of the signals generated by said
sensor and said temperature sensing device and a
signalling means having said output voltage cou-
pled thereto for utilising said output voltage which is
temperature compensated for changes in cover
temperature for controlling the actuation of said sig-
nalling device.

8. A switch assembly as claimed in any preceding
claim wherein said means (30) for controlling the
actuation pressure includes: an analog/digital con-
verter (36) receiving said signals from the sensor
(26) and the temperature sensing device (28) and
converting said signals to digital signals, and a
microprocessor (38) coupled to said analog/digital
converter for receiving and processing said digital
signals to evaluate whether the deflection of said
cover (16), compensated for change in cover stiff-
ness due to temperature change of the cover, is
sufficient to activate a signalling device; and a sig-
nalling device (40) coupled to said microprocessor
to be activated upon a determination by said micro-
processor that said deflection is sufficient, compen-
sated for change in cover stiffness due to
temperature change of the cover, to activate said
signalling device.

9. Aswitch assembly (10) as claimed in any preceding
claim wherein said signal indicative of pressure
exerted to cause deflection of said cover is
arranged to operate a horn (40).

10. A switch assembly as claimed in any preceding
claim wherein said cover (16) also acts as a cover
for an airbag module (22, 24, 25) mountable in a
vehicle steering wheel.

Patentanspriiche

1. Durch Druck betatigbare Schalteranordnung (10),
die in einem Lenkrad (12) eines Motorfahrzeugs
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Positionierbar ist, mit

einem auf dem Lenkrad des Motorfahrzeugs
befestigbaren Deckel (16) und

einem an dem Deckel befestigten Sensor (26),
wobei dieser Sensor eine Einrichtung zur
Erzeugung eines Signals hat, das einen zur
Ablenkung des Deckels ausgetibten Druck
anzeigt,

dadurch gekennzeichnet, daB eine Tempera-
turabfiihleinrichtung (28) mit dem Deckel zur
Erzeugung eines Signals, das die Temperatur
des Deckels anzeigt, verbunden ist und Ein-
richtungen (30) zum Empfang dieser Signale
und zur Steuerung eines Betatigungsdruckes
auf dem Sensor, der erforderlich ist, um den
Sensor zu betatigen, auf der Basis des die
Temperatur anzeigenden Signals des Deckels
vorgesehen sind, um Anderungen der Deckel-
steifheit infolge von Temperaturverdnderungen
des Deckels zu kompensieren.

Schalteranordnung nach Anspruch 1, bei der der
Deckel (16) einen Betatigungsbereich mit einer Vor-
derflache (18) und einer Hinterflache (20) hat,
wobei der Sensor (26) an der Hinterflache des
Betatgungsbereiches des Deckels befestigt ist.

Schalteranordnung nach Anspruch 2, bei der die
die Temperatur abflihlende Einrichtung (28) in dem
Betatigungsberech des Deckels (16) zur Messung
der Temperatur des Deckels positioniert ist.

Schalteranordnung nach einem der vorausgehen-
den Anspriche, bei der die die Temperatur abfih-
lende Einrichtung (28) ein Thermistor ist.

Schalteranordnung nach einem der Vorausgehen-
den Anspriche, bei der der Sensor (26) ein druck-
empfindlicher Sensor ist.

Schalteranordnung nach einem der Anspriche 1
bis 4, bei der der Sensor (26) ein ablenkungsemp-
findlicher Sensor ist.

Durch Druck betatigte Hupenschalteranordnung
nach Anpruch 1, bei der die Einrichtung zur Steue-
rung des Betatigungsdruckes eine Einrichtung zur
Kopplung des Sensors und der die Temperatur
abflihlenden Einrichtung in einem Stromkreis zur
Erzeugung einer Ausgangsspannung, welche eine
Funktion der durch den Sensor und die die Tempe-
ratur abfuhlende Einrichtung erzeugten Signale ist,
und eine signalgebende Einrichtung einschlief3t,
mit der die Ausgangsspannung flr eine Ausnut-
zung dieser Ausgangsspannung, die bezlglich
Anderungen der Deckeltemperatur temperaturkom-
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10.

pensiert ist, zur Steuerung der Signalgebungsein-
richtung gekoppelt ist.

Schalteranordnung nach einem der vorausgehen-
den Anspriiche, bei der die Einrichtung (30) zur
Steuerung des Betatigungsdruckes einen Ana-
log/Digital-Wandler (36), der die Signale von dem
Sensor (26) und der die Temperatur abfuhlenden
Einrichtung (28) empfangt und diese Signale in
digitale Signale umwandelt, und einen Mikropro-
zessor (38), der mit dem Analog/Digital-Wandler
zum Empfang und der Verarbeitung der digitalen
Signale gekoppelt ist, einschlieBt, um zu bestim-
men, ob die Ablenkung des Deckels (16) bezlglich
der Veranderung der Deckelsteitheit infolge einer
Temperaturveranderung des Deckels kompensiert,
ausreicht, um die Signalgebungseinrichtung zu
betétigen, und eine Signalgebungseinrichtung (40)
einschlieBt, die mit dem Mikroprozessor gekoppelt
ist, um betatigt zu werden, wenn der Mikroprozes-
sor bestimmt, daR die Ablenkung, hinsichtlich der
Veranderung der Deckelsteifheit infolge einer Tem-
peraturverdnderung des Deckels kompensiert, aus-
reicht, die Signalgebungseinrichtung zu betatigen.

Schalteranordnung (10) nach einem der vorausge-
henden Ansprliche, bei der das Signal, welches
einen zur Ablenkung des Deckels ausgelbten
Druck anzeigt, so ausgebildet ist, daB es eine Hupe
(40) betatigt.

Schalteranordnung nach einem der vorausgehen-
den Anspriiche, bei der der Deckel (16) auch als ein
Deckel fur einen Airbagmodul (22, 24, 25) wirkt, der
in einem Fahrzeuglenkrad befestigbar ist.

Revendications

1.

Ensemble contacteur (10) actionné par pression,
pouvant étre positionné dans le volant de direction
d'un véhicule automobile, comprenant :

un couvercle (16) se montant sur le volant de
direction du véhicule automobile; et
un capteur (26) monté sur ledit couvercle, ledit
capteur ayant un moyen pour générer un signal
indicatif de la pression exercée pour causer la
flexion dudit couvercle;

caractérisé en ce qu'un dispositif sensi-
ble a la température (28) est associé audit cou-
vercle pour générer un signal indicatif de la
température du couvercle; et
des moyens (30) sont prévus pour recevoir les-
dits signaux et commander une pression d'acti-
vation sur ledit capteur, requise pour activer
ledit capteur, basée sur le signal indicatif de la
température dudit couvercle pour compenser
les changements de rigidité du couvercle dus
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aux changements de température dudit cou-
vercle.

Ensemble contacteur selon la revendication 1, dans
lequel ledit couvercle (16) a une surface d'actionne-
ment ayant une surface avant (18) et une surface
arriére (20), ledit capteur (26) étant monté sur ladite
surface arriére de ladite surface d'actionnement
dudit couvercle.

Ensemble contacteur selon la revendication 2, dans
lequel ledit dispositif sensible a la température (28)
est positionné dans ladite zone d'actionnement
dudit couvercle (16) pour mesurer la température
dudit couvercle.

Ensemble contacteur selon I'une quelconque des
revendications précédentes dans lequel ledit dispo-
sitif sensible & la température (28) est une thermis-
tance.

Ensemble contacteur selon I'une quelconque des
revendications précédentes, dans lequel le capteur
(26) est un capteur sensible & la pression.

Ensemble contacteur selon I'une quelconque des
revendications 1 & 4, dans lequel le capteur (26) est
un capteur sensible a la flexion.

Ensemble contacteur d'avertisseur sonore actionné
par pression selon la revendication 1, dans lequel
ledit moyen pour commander ladite pression
d'actionnement comprend un moyen pour coupler
ledit capteur et ledit dispositif sensible a la tempéra-
ture dans un circuit pour générer une tension de
sortie qui est fonction des signaux générés par ledit
capteur et ledit dispositif sensible a la température,
et un moyen de signalisation auquel est couplée
ladite tension de sortie pour utiliser ladite tension
de sortie qui subit une compensation de tempéra-
ture tenant compte des changements de tempéra-
ture du couvercle pour commander I'actionnement
dudit dispositif de signalisation.

Ensemble contacteur selon I'une quelconque des
revendications précédentes, dans lequel ledit
moyen (30) pour commander la pression d'action-
nement comprend : un convertisseur analogi-
que/numérique (36) recevant lesdits signaux du
capteur (26) et dudit dispositif sensible a la tempé-
rature (28) et convertissant lesdits signaux en
signaux numériques, et un microprocesseur (38)
couplé audit convertisseur analogique/numérique
pour recevoir et traiter lesdits signaux numériques
afin d'évaluer si la flexion dudit couvercle (16), com-
pensée en fonction du changement de rigidité da
au changement de température du couvercle, est
suffisante pour activer un dispositif de signalisation;
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10.

et un dispositif de signalisation (40) couplé audit
microprocesseur, devant étre activé lorsque ledit
microprocesseur détermine que ladite flexion est
suffisante, compensée en fonction du changement
de rigidité du couvercle due au changement de
température du couvercle, pour activer ledit dispo-
sitif de signalisation.

Ensemble contacteur (10) selon I'une quelconque
des revendications précédentes, dans lequel ledit
signal indicatif de la pression exercée pour causer
la flexion dudit couvercle est agencé pour actionner
un avertisseur sonore (40).

Ensemble contacteur selon I'une quelconque des
revendications précédentes, dans lequel ledit cou-
vercle (16) joue aussi le rbéle de couvercle pour un
module airbag (22, 24, 25) se montant dans le
volant de direction d'un véhicule.
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